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John F. Hayford. Ellipticity of the earth is not a proof of
a former liquid state.

J. E. Siebel. The thermodynamics of saturated vapors.

Henry E. Wetherill. The lumeter, a practical measure of
general luminosity.

W. W. Strong. Ionization in closed vessels.

Alois F. Kovarik. Velocity of the negative ions produced
by ultraviolet rays in various gases at different pressures and
temperatures.

F. E. Nipher. Momentum effects in electrical discharge.

L. A. Bauer. Regarding recent magnetic storms.

W. J. Humphreys. Solar magnetism.

W. J. Humphreys. The upper inversion.

R. B. Dole and H. Stabler. Denudation in the United
States.

Eugene C. Bingham. The relations between viscosity and
fluidity.

E. 'W. Washburn. A simplification of the cyclie-process
method for deriving thermodynamic equations.

Irving Langmuir. The formation of nitric oxide by the
action of nernst glowers on air.

R. G. Mailey. The properties of water near the eritical point.

J. E. Mills. The internal heat of vaporization.

H. E. Patten. Heat conductance of soils.

Bohumil Shimek. A preliminary report of the result of
observations on the relation of evaporation to the treelessness
of the prairies.

Gifford Pinchot. The conservation problem.

L. A. Bauer. Status of the magnetic survey of the earth.

Henry Gannett. The climate of Cuba.

A. Lawrence Rotch. The temperature at great heights above
the American Continent.

R. DeC. Ward. The cylconie unit in climatological inves-
tigations.

Ellsworth Huntington. The climate of the historic past.

Robert M. Brown. The reservoir system of flood protection
in the light of the recent floods of the Mississippi River.

C. H. Shaw. Vegetation and altitude.

V. M. Spalding. Local distribution of desert plants.

E. N. Transeau. The relation of the climatic factors to
vegetation.

Lawence Martin. The Alaskan earthquake of 1899.

Harry Fielding Reid. Mass movements in tectonic earth-
quakes.

Charles R. Keyes. Deflation and the relative efficiencies of
erosive processes under conditions of aridity.

D. T. MacDougal. Relation of plants to climate with spe-
cial reference to pleistocene conditions.

The most important thing, potentially, for meteorology that
happened during the Baltimore meetings, was the reading by
Major Squier, of his valuable paper on aeronautics, and the
consequent decision, on the part of Section D, to make aero-
nautics and aerophysics prominent features at the next and
subsequent meetings of the association.

Aeronautics is sure to stimulate, as never before, the study
of the directions, the turbulence, and the other properties of
wind currents, and at the same time to furnish the best means
for solving these and kindred problems; so that it is not too
much to say that a new meteorological era, new in the extent
of its usefulness, and new in the rapidity of its advance, is at
hand. And he who in any way contributes to this advance
will have done something of the greatest good it is given man
to do; for to that extent, be it much or be it little, because of
his labors and of his discoveries, the world will be wiser and
the energies of men more productive.

A PROPOSED NEW FORMULA FOR EVAPORATION.
By C. F. Marvin, Professor of Meteorology. Dated March 21, 1919.

The attention of the writer has been called to the perplexi-
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ties that have arisen in the discussion of evaporation observa-
tions at Reno, Indio, and elsewhere, whereby it seems that
some factor influencing evaporation is missing, as it were.
The whole subject is very fully discust by Professor Bigelow!*
in a series-of papers in the MontaLY WEATHER REVIEW,

The observations seem to indicate in certain cases that
notably different amounts of evaporation are observed under
seemingly the same mefeorological conditions, or, that the
same amounts of evaporation are found when the observed
meteorological conditions are notably different. The writer
has not had an opportunity to closely scrutinize the original
data, but, with a view of bringing in a different and perhaps a
new and independent line of thought on this problem, I have
endeavored to take up de novo the general question of the
evaporation equation. The results of this study are given in
what follows.

Let ug imagine we have & free surface of water, perfectly
smooth, with dry air over it.

The kinetic theory of vapor tells us that molecules of water
vapor are being continually shot out thru the superficial film
of the water surface into the air above and beyond. Let us
suppose, to start with, that these molecules are able to es-
cape to an indefinite distance from the water surface so that
they can not return. The water thus lost is the true or abso-
lute evaporation that can take place under the given condi-
tions. Now, we believe that there are only two conditions
that can influence the amount of water thus evaporated. We
know that if the water is warm the molecules are shot out
faster than if it is cold. We also know that the greater the
pressure or density of the air or gas over the water the slower
will be the evaporation. Remembering that we have assumed,
that all the molecules shot out escape from the water entirely,
we do not see that any other conditions can influence the ab-
solute rate of evaporation. We recognize, of course, the ef-
fects of impurities in the water, ete.

If T, is the water surface temperature, and B is the atmos-
pheric pressure, then the conclusion we have just stated may
be represented, mathematically, by the expression:

Absolute evaporation, per unit of time, varies as %

Our assumed conditions, however, do not represent any or-
dinary state in nature. The molecules shot out from the
water can not all escape. They collide with each other and
with the air particles so that their complete escape is quite
impossible. In fact, much of the moisture evaporated be-
comes entangled in the thin layer of mixt air and vapor near
the water, and many of the vapor particles in this layer shoot
back into the water; consequently, the apparent evaporation,
which is the only thing we can measure, and which now con-
cerns us, is the difference between the vapor shot out from
the water and that which returns from the overlying gaseous
sheet.

The object now in hand is to formulate an equation that
shall express as nearly as may be the relation between the
surrounding conditions and this apparent evaporation. As
we have already seen, the rate of evaporation will be greater
and greater the higher the temperature of the water. It will
also be greater the higher the temperature of the sheet of air
and vapor over the water, because the higher this temperature
the greater is the capacity of this space to receive and dis-
seminate moisture. On the other hand the rate of evaporation
will be less the greater the quantity of vapor already present
in the overlying gaseous sheet. It will also be less the greater
the gross barometric pressure. Finally, the more the wind
blows the faster will dry air replace the moist and thus make
faster evaporation possible.

1 Bigelow, F. H. Monthly Weather Review, July, 1907, p. 3811; Feb-
ruary, 1908, p. 24; Summary, 1908, p. 437.
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Now, these several relations can be represented mathemati-
cally by two essentially different expressions; namely, by ap-
propriate ratios, or by the choice of suitable differences. For
example, the fact that the rate of evaporation increases with
the increase of water and air temperature and wind, but de-
oreases with increase of barometric pressure and of the tem-
perature of the dew-point is exprest by writing either:

dE T.xT,xV
(1) at varies as _sTd xa B
o dE 14
2) ar varies as (T,+ T,—T};) 7

or by some modification of these mathematical forms.

The first expression utilizes simply products and ratios;
whereas, in the second these mathematical forms are com-
bined with sums and differences. If we strike out of (1) the
terms depending on barometer and air temperature, namely,

de
% and supply the terms s e got

3) %varies as % . Z: V.
This is essentially the Bigelow equation.

Similarly, by striking out the same terms T;, and B from (2),
we get:

4) fil_lfva.ries as (T,—Ty) TV,
which is essentially the Dalton equation.

Both these equations disregard the barometer term, and omit
the influence that the air temperature has on the evaporation.
" Professor Bigelow has been led to the adoption of his equa-
tion by a very different line of thought from the one here fol-
lowed and has extensively employed the ratio expression in the
analysis of observations made at Reno, Nev., and Indio, Cal
Further on I shall discuss, with some fullness, the defects of
both the above equations. At present I desire to convert the
second form of expression given into an evaporation formula
that will be more convenient for our use.

For very good reasons which need not be given at this time,
it is inconvenient to use temperatures directly in the evapora-
tion equation, and I therefore propose to substitute at once
the more convenient and closely related, and equally important,
saturation vapor pressures, namely:

e,=saturation vapor pressures corresponding to I,=water
temperature.

e,—saturation vapor pressures corresponding to I,=air
temperature.

e;=saturation vapor pressures corresponding to T,=dew-
point temperature.

On this basis the expression (2) becomes:

J . 4
(5) %'7 varies as (¢;-+€,—ey) 5

No equation for evaporation can be accepted that does not
give us zero evaporation under those conditions in which phys-
ics teaches us that the evaporation must be zero.

The fundamental conditions under which the apparent evap-
oration will be zero are simply these. The temperature of the
air over the water must be the same as that of the water and
the space must be saturated with vapor. We may state this
in other words by saying that the state of equilibrium in
which the apparent evaporation is zero is established only
when the temperature of the water, the temperature of the
air, and the temperature of the dew-point, all come to a per-
feot identity. If the wind blows and brings in new air, this
must be saturated and at the same temperature, otherwise
either evaporation or condensation will take place.

The only thing that it is necessary to do to make our ex-
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pression (5) satisfy this fundamental requirement is to place
the coefficient 2 before the factor ¢;. In fact, we may write
the equation at once in the following form:

(8) W O (et e— 2001 O F ()

The new and important feature presented in this equation
is the expression or term which we write:
(7) e+ e, — 2¢;=p.

This term has all the qualities of a thermodynamice differ-
ence of potential for evaporation, and I think we may call it
the evaporation potential. As its values rise or fall, or be-
come zero, positive or negative, so the evaporation is great or
little, zero, or positive or negative.

This is clearly brought out in the following examination of
the expression:

Suppose the air and water are both warm and the air abso-
lutely dry, e, and e, are then both large, and e;=0; whence
the potential will have a large value, and thus satisfy the
physical demands which call for a large evaporation under
the conditions assumed. If we imagine the moisture to accu-
mulate in the air, than e; becomes larger and larger, and the
value of the potential term is correspondingly lowered, indi-
cating a less evaporation which we know must be the case.
When the air becomes saturated, ¢;—e, and the potential
becomes p=(¢,—¢,). This expression acquires a very inter-
esting significance with the different values of e, and e,
For example, suppose that even tho the air be saturated the
water is warmer than the air, a condition that frequently
occurs in nature. The potential in this case is still finite and
positive, which means that vapor will still come off from the
water. In fact, the conditionis one that explains and accounts
for the low layer of fog found over water surfaces on some
occasions. If now, we suppose the water is colder than the
air, then e,—e, becomes negative and the equation gives us a
negative evaporation. That is, moisture will condense from
the damp air upon the cold water surface. Finally, remem-
bering that we are dealing with saturated air, our whole ex-
pression reduces to zero when we assume that e,=e,. Thus
we find that the potential term in this form enables the evapo-
ration equation to meet all the physical demands put upon it,
in an entirely comprehensive manner.

The remaining terms of the equation must, of course, be
more fully formulated and ultimately evaluated, which is not
possible until we have plenty of good observations over a wide
range of conditions in which each factor has been accurately
measured.

‘We shall probably have very little difficulty with the barom-

1, . .
eter term ,in equation (6). Doubtless it can be written in the

form % , Where B is the actual and B, some standard pressure,
e. g. 760 millimeters. At any one elevation above sea-level, the

ratio % does not ordinarily differ more than one or two per cent

from a mean value. It will; therefore, ordinarily be sufficiently
exact to combine this mean pressure term with the general
constant of the equation.

2The word “‘potential” is often used, as in the present case, with
slight respect to its real technical meaning. Strictly, in the present con-
nection, potential has reference to the state or condition, or relation, of
two or more material things, or arrangements, by virtue of which work
will be done it the relations are permitted to change spontaneously; or
work must be done upon the arrangement in order to change the exist-
ing relations otherwise. We have no means of knowing the absolute
potential, and, in the present case, all we are concerned with is the dif-
ference in potential, by virtue of which the evaporation will be large or
small, positive or negative, or zero, according as the difference of poten-
tial is large, or small, positive or negative, or zero.
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The term f (¢) is introduced because without it the equation
would affirm that the evaporation and the thermal difference
of potential would vary over an indefinite range in a strictly
linear relation. This, I think, is quite unlikely. Therefore,
some additional function of the thermal factors influencing the
rate of evaporation is necessary, or, some exponential relations
between these variables must be employed to provide for the
probable deviation from a straight-line relation. The expres-
sion /' (¢) is inserted to meet this demand, and will be retained
until observations enable us to evaluate it or demonstrate that
it is unnecessary.

The wind term f(v) is one the importance of which the
writer believes must not be underestimated or subordinated.
Dalton assumed that the evaporation increased simply directly
as the wind velocity. Professor Bigelow has adopted this view,
and, for his first approximation, uses the term (14-.0175F) to
represent his Reno observations. In other words the evapor-
ation increases with the wind at the rate of 1.75 per cent per
kilometer increase in the hourly velocity of the wind. T be-
lieve this simple relation fails to satisfactorily express the
real action that takes place. Our knowledge of the effect of
wind on a wet-bulb thermometer ought to aid us in forming cor-
rect ideas in these matters. Experiment shows that a wet-bulb
thermometer in quiescent air cools down by evaporation to a
certain definite temperature. If now this air is set in genile
motion a considerable further cooling takes place which is in-
creased by increasing the ventilation, but the further cooling
by still greater wind velocities is by no means directly pro-
portional to the increase in wind. Shown graphically, the Bige-
low wind effect may be represented by the straight line OB,
fig. 1. I think that the real effect is more nearly represented
by a curved line O3 It is fully recognized that the line OF
is only tentative and rests on very scanty observational data,
but I think we must not continue to be content with the simple
linear form of the wind influence. I doubt very much if such
a term will correctly represent the effect of very light winds,
or strong winds on large water surfaces where wave action
is strongly developed.

/,//
’//
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E / //
55 e
0
WIND o

Fia. 1.—Diagrammatic presentation of the wind-effect in evaporation.

The double curvature of the line OJ is intended to indicate
the real effect we imagine the wind must have. When we ob-
serve the evaporation of water in pans, it seems probable the
rate, as influenced by the wind can be represented by a line of

single curvature. Probably a line of general parabolic charac-
9 3

MONTHLY WEATHER REVIEW, 59

ter will closely represent the wind effect. Butwe must not lose
sight of the fact that the whole object in view is to formulate an
equation that can be applied to open lakes and reservoirs sub-
ject to natural conditions. Now, the mass of water, even in a
large pan, is so small and so sheltered by the rim that large
waves and whitecaps are quite impossible even with very
strong winds. On the other hand the wave effect is greatly
developed in the open lake where whitecaps are easily formed,
which with a number of other concomitant effects must all go
to greatly increase the evaporation.

In the absence of observations the line OM is, of course,
largely conjectural, but it seems to me a rational conception
of the problem indicates that a line of double curvature like
OM is required to fully represent the wind effect over large
surfaces and large ranges of conditions.

A study of the wave effect has literally not been touched,
as yet, and doubtless presents great difficulties. While obser-
vations are being contined to pans the line of single curvature

like OF is doubtless quite sufficient. This can be written in
1

the equation by the expression (1+a.n") , where n is 2 or some
similar number.

The broad generalizations employed in the development of
the new equation do not enable us to specify the exact mathe-
matical form of the several factors controlling evaporation,
but the method has this peculiar merit, that in following its
guidance we are prevented from getting very far away from a
strictly rational general result.

We must defer the further detailed development of the new
equation until we have the observational data necessary for
that purpose. In the meantime, it will be instructive to con-
sider seme of the defects in the other equations.

The Dalton equation has been used by a number of writers
in the following form:

() E=0(ez—ey)(14av).

By this equation the evaporation will be zero when ¢,—e,;=0,
that is, when the water surface is at the temperature of the dew-
point, which is obviously only true when the air is also at the
same temperature. Dalton’s equation just misses coming close
to the truth by its failure to recognize the part the air tem-
perature takes in controlling evaporation. We have already
indicated the probable insufticiency in the wind factor (1+av).

The Bigelow equntions.—The Bigelow equations, as we have
already indicated, introduce variable factors in the form of
ratios, and in this respect they are essentially different from
the equations employed by others. Professor Bigelow arrived
at his results thru a line of reasoning very different from any
herein presented. It is desirable, therefore, to follow over
his elaborate work and indicate some conclusions that admit
of discussion. As his ideas are fully outlined in the several
papers already cited, the reader must consult them for such
details as are omitted here.

More than one form of equation has been employed by him
from time to time, but, for the present, we may take the fol-
lowing form:
(9

e, de

?d' ds ( 1 +GU).

The principal modifications in this formula that have been

E=0

made from fime to time have been in the ratio %—, which is the
d

ratio obtained by dividing the vapor pressure corresponding
to the temperature of the water surface by the vapor pres-
sure for the dew-point of the free air. Instead of the latter,
Professor Bigelow sometimes substitutes the vapor pressure
1 centimeter above the surface of the water.

‘We do not need to concern ourselves further than we already
have with the wind term (1+av), but will give attention to the
factors:
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e, de

€q ds’
d
In this expression (T: is simply the tabular difference in the

ordinary table of saturated vapor pressures for successive tem-
peratures, and is used here to represent the rate of change of
vapor pressure with temperature corresponding to the tem-
perature of the water surface. Professor Bigelow transports
this factor from an equation in thermodynamics due to Clay-
peron, and (by a demonstration which he gives in full at p.
438, Table 28, MoxteLy WearHER REVIEW, Annual Summary,

1908), he is led to believe that the ratio —Z—: is equivalent to

the vapor density x constant, and, as such, may be used in
the evaporation equation on the ground that it is proportional
to the mass of vapor that passes away from the water surface
along the tubes of flow.

The Clayperon equation alluded to may be written:

de L7y 1
(10) ==K (r, — v,)
in which K is a constant, », the latent heat of evaporation of
the vapor considered, T' its absolute temperature, and v, and
v, the volumes of the gas and of the liquid which forms the
vapor by its complete evaporation.

This eqnation deals essentially with a definite slafic state of
the vapor derived from a given volume of liquid, and has
been used by Clausius, and more recently by Ekholm?, with
striking success to formulate the relation between the satura-
tion pressure and the temperature of water vapor. But the
phenomenon of evaporation that we are now considering is
essentially a dynamic process, not a static condition, and it
has not yet been demonstrated that the Clayperon equation ig
applicable to evaporation data.

Aside from this fact, the ratio is subject to certain sharp
limitations that confine its use to a narrow range of tempera-
tures.

The demonstration that

de__ K 7, _
(11) ds v, —v, T

density x constant,

rests on the assumption that the ratio %,’ = constant. Thisis
nearly true only when we limit the application of the equa-

The variation of 7T=

is as great as 5 per cent in the range of temperatures from
10° to 30°C.

This amount of variation rather exceeds the limit of tolera-
tion that we should like to allow in a fundamental formula.
Moreover, the range 10° to 30°C., is quite too narrow for many
important problems. Thus, for instance, we want to be able
to handle evaporation from snow at temperatures where the
equation would be more than 10 per cent in error. If, there-
fore, the term is to be retained in a general equation, it will

tion to a narrow range of temperature.

need to be accompanied by the ratio '73

The ratio z’.’ or its alternative Z:', is employed by Professor
d r

Bigelow, as we understand him, on the basis that it meas-

ures, in some way, the vapor pressure gradient over or at the

water surface. This vapor pressure gradient is one of the

forces that causes the vapor to diffuse away from the water,
de.

so that the product -ii. 7,18 of the order of mass multiplied by
'

3 Monthly Weather Review. January, 1909, 37 3.
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gradient, and is logically proportional to evaporation. But I

think the term i‘ does not have the quality of a gradient at all.
'd

In electricity, for example, the flow of current is proportional
to difference of potential; in hydraulics, it is the difference of
head; in air masses, the flow is the result of difference in baro-
metric pressure, etc. By analogy, therefore, if for no stronger
reason, the flow of vapor away from the water surface is bet-
ter measured by a difference of vapor pressures, rather than by
a ratio.*

There is no part of the Bigelow equation (9), as thus far de-
veloped, that enables the expression to take on a zero or nega-
tive value as it must do to represent natural evaporation.

At0°C. z—j= 0.33 mm. per degree.

creases at high temperatures, and is 1.80 mm. at 30°C. This
ratio can only become zero at very low temperatures when

The value rapidly in-

. 8
water vapor no longer exists. The other ra.tloe—" must also
d

have a finite positive value. It may sometimes, but not com-
monly, be less than unity, and it will rarely have a value greater
than 4 or 5. Neither of these ratios ecan have zero or negative
values. The power of the equation to represent either zero or
negative evaporation resides as yet unrevealed in the C-term.
If we apply the expression—
e, de

(12) E= G(’-d (Is

to a large body of water, like a lake or reservoir, where the
temperature of the water is very nearly a constant from hour

to hour and day to day, then the expression e, d_z becomes sen-

sibly a constant, and the only term left to provide for varia-

tions in evaporation is the ratio pq and the wind.
Py

These broad generalizations indicate, we believe, that the
use of such ratios as herein considered in evaporation equa-
tions 18 not likely to be productive of useful results.

Passing from this consideration of evaporation equations in
general, we wish to comment briefly concerning the perplexi-
ties encountered in the discussion of the Reno and Indio ob-
servations, as already outlined in the MonTHLY WEATHER REVIEW.

The discordances are, so far as the writer can see, funda-
mental and unequivocal. Unfortunately, the original obser-
vations are not conveniently available, and the printed material
has been built up very extensively by processes of both extra-
polation and interpolation. In fact, a large part of it must
be regarded as hypothetical, which, it seems, may explain
some, if not all, of the trouble.

The chief discordance occurs in the observed amounts of
evaporation in large pans floating in the reservoir, and in
similar pans more freely exposed 10 feet above ground. The
floating pans show very decidedly less evaporation than the
exposed pans under what seem to be sensibly the same me-
teorological conditions.

There are only two possible explanations for this: either
(1) some physical element influencing evaporation has not
been duly recognized, and therefore not observed or recorded,
or (2) the observations are subject to some systematic errors.

There seems to have been no omission whatever to observe
regularly at Reno all the meteorological elements that we
imagine influence evaporation in any way. We are, therefore,
compelled to adopt the view that the actual conditions must
differ in some systematic way from those shown by the obser-

4In this connection see below p. 70. Bibliography of evaporation;
1873, Marié-Davy — title.—C. A. jr.
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vations. The writer believes that a part of the trouble, at
least, rests in the estimate of the wind force itself and its
effects. The pans exposed in the free air are relatively much
more freely exposed, even in light winds, than the pans float-
ing low in a great sheet of water, especially when we bear in
mind that the tloating pans are extensively surrounded by a
floating raft and breakwater system designed with the specific
object of checking wind and wave influences. It seems likely,
therefore, that the vapor sheet over the floating pans must
really have been less disturbed by the wind, and had a greater
density than in the case of the pans more freely exposed.

It is hardly worth while to speculate on the details of this
problem, or of the several factors of the equation, until we get
a sufficient number of exact observations giving us the une-
quivocal facts upon which we can build. The further evalu-
ation of the terms of the equation herein proposed must, there-
fore, be deferred to a later paper. It seems necessary, how-
ever, to point out at this time, by way of conclusion, that a
certain attention is necessary in selecting the proper values
of ¢, and e; to use in forming the potential term.

Our judgment on this point must be guided by a careful
consideration of the actual mechanics of evaporation which we
must consider just briefly at this time.

Evaporation by pure diffusion takes place only in perfectly
quiescent air, and we know the process is & very slow one. It
is the kind of evaporation that takes place from a pan of water
in a large closed room with no appreciable ventilation or con-
vection. An evaporation equation, such as herein proposed,
and that seems to meet open-air, windy conditions, must, in all
probability, undergo important transformations to fit it to con-
ditions of evaporation by pure diffusion. On the other hand,
a pure diffusion equation is likely to be quite unsatisfactory,
if applied to evaporation in the moving open air. Conditions
favorable to pure diffusion probably never obtain in nature, or
so rarely, and for such a short duration, that the amount of
evaporation is inconsequential. We must observe, neverthe-
less, that in very sheltered locations, subject to very little
wind, the evaporation may be controlled by the laws of pure
diffusion to a very considerable extent, and these must, there-
fore, come in for & full share of recognition.

Nearly all ordinary evaporation in nature, however, is so
dominated by the action of the wind, even when gentle, and
by convection generally, that the mechanics of the phenome-
non are very complex and very different from one of pure dif-
fusion. Close down to the free water surface we must have a
thin layer of air that is heavily charged with water vapor.
The Reno observations of humidity one-half inch above the
water surface show only a little more vapor than is in the air
two or three feet higher. This indicates that the dense vapor
sheet is very thin. We know, however, from our knowledge of
viscosity and the flow of fluids that in spite of ordinary moder-
ate wind action the thin gaseous sheet immediately next to the
water is changed and renewed by the wind only with relative
slowness. Vapor molecules that once pass beyond this thin,
slow-changing sheet get caught up into the general circulation
of the air we call the wind, and are carried away indefinitely.

In the absence of definite data to work upon it would seem
that the potential term should be made up from measurement
near to, rather than at some distance from the evaporating
water surface. As already stated, however, the further solu-
tion of these important details must be deferred until some
new data are available.

CHANGES IN THE MONTHLY WEATHER REVIEW.

In order that the readers of the MoNTaLY WEATHER REVIEW
may be prepared for the approaching changesin the scope and
character of the Review we print the following order recently
issued by the Chief of Bureau.
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It appears from the following that those readers particularly
interested in climatological statistics should request that the
Review be continued to their address; those who are more in-
terested in theoretical and technical discussions of data should
request that the Mount Weather Bulletin be sent them in the
place of the Review.

U. S. DEPARTMENT OF AGRICULTURE,
‘WEATHER Bureav,

Washington, D. C., March 12, 1909,

Hereafter there will be combined in the MoxTELY WEATHER
Review all of the State Monthly Climatological Reports, except
those from Porto Rico and Hawaii, which with Yowa, will con-
tinue as separate publications, but Iowa will also furnish to
the Review the same data called for from other sections and
it will be included in the Review. The Review will hereafter
be a monthly report of the weather and climatology of the
country, and there will be excluded from its pages everything
technical that is not of a purely climatological nature or a cur-
rent report of weather conditions.

It will contain no mathematical discussion or formulas.
Such mathematical or other technical papers as receive the ap-
proval of the Chief of Bureau may be printed in the Mount
Weather Bulletin.

The title page will not be changed. The cover will be the
same color, but will be of the same weight of paper as that
used in the Mount Weather Bulletin. The character of the
material to be contained in the Review in generally indicated
by exhibit “B,” of which everything having a blue penecil
mark will be eliminated.’

The Review will be printed under the direction of the Chief
of Bureau, as indicated on the present title page. No other
credit will be given on this page. Each article will be signed
by its author, whose name may appear either at the beginning
or at the end of the matter, and the Edifor’s and Assistant
Editor's names may be printed on the second page as now.

The issue of the Review will be limited to 5,000. Each
section director will be allowed enough copies to supply one
copy to each cooperative observer and a few additional copies
for distribution only to such as may make a profitable use of
the publication. In this connection it must be carefully im-
prest upon section directors and others that this publication
is an expensive one and its distribution must be rigidly limited.
When the section directors and libraries and colleges are sup-
plied, the remaining copies will be sent to such of the names
on the present mailing list of the Weather Review as may be
selected by the board composed of Mr. Williams, and Profes-
sors Abbe and Bigelow. Each section director should re-
eceive from 10 to 20 extra copies, depending upon the interests
in his State to be served by such a report; the number will be
determined by the Chief of the Climatological Division.

The report from each section will include the general table
and daily precipitation, but the daily maximum and minimum
table will be omitted. The Editor of the Review will prepare
two charts, at least of the size of the daily weather map; on
these charts he will enter such data from cooperative stations
as is necessary in the publishing of a monthly tempera-
ture chart and a monthly precipitation chart, the temperature
chart to include the arrows showing the prevailing direction
of the wind. Special care will be exercised in the drawing of
these charts so as to recognize the influence due to topography.
‘Where no data is available, the charts will be drawn in ac-
cordance with the effect that mountains are known to have
upon precipitation and temperature.

The Editors will prepare a complete discussion of the clima-

1 These blue pencil marks, as put on the Monthly Weather Review for
October, 1908, cut out the district reports on p. 826-7; everything on p.
327-345, except ¢ Rivers and Floods,” and ¢ Weather of the Month;” the
table on p. 356; also Chart IX,



